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Detailed Description 

Detailed Description 

radio without increasing hardware or power requirements in the impulse 
radio . 

A low duty cycle impulse radio includes an architecture directed to 
low 

duty cycle, pulsed operation. Therefore, the low duty cycle impulse 
radio does not typically include a preponderance of known circuit 
elements directed to continuous wave transceiver. . . 

...are found in many types of relatively high duty cycle wireless 
transceivers, such as in cellular and telephones, Personal 
Communication Devices (PCS) devices, Pulse Doppler radars, CW ranging 
equipment, and so... Impulse signal 906 and at least one of interference 
911 and 914 are received by impulse radio receiver 910 of impulse 
radio 904. Interference sources 908 and 912 can be any number of known 
interfering devices including, for example, consumer operated 
microwave ovens, cellular telephones and related devices, Personal 



~mm- 




Communication System (PCS) radios and related devices, and/or any... 

. . .emanating radio frequency energy that can be received 

by and interfere with the operation of impulse radio 904. For 
example, 

microwave ovens are known to emanate interfering RF energy at a frequency 

...1.2 NIHZ. Such RE energy and signals can interfere with impulse signal 
reception at impulse radio 904. In accordance with the present 
invention, impulse radio receiver 910 includes an architecture for 
canceling interference energy received from, for example, interference 
sources .. .below. The 

interference frequencies may be known for a number of reasons. For 
example, an impulse radio user may be near a microwave oven in a home 
or restaurant environment. Alternatively, the impulse radio user may 
be near a known cellular 

and/or PCS communication tower. Additionally, a propagation environment 
survey may have been conducted indicating another source of interference 
energy near the impulse radio user . 

FIG. 2 3 is a block diagram of an example impulse radio 
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Detailed Description 

... or a notebook computer, it could be a wireless communication means 
1124 such as a impulse radio cordless communication device, a 
cellular 

communication device with impulse radio integration as described in 
the 

patent application incorporated herein by reference, an electronic 

organizer 

such. . . 

. . .a palm pilot® developed by 3C0MM or any other device that can 
interface with an impulse radio transceiver and communicate 
information. 

FIG. 12 illustrates the flow chart of the method of operation. . . 
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Claims 

English" Abstract 

...apparatus for wireless communication and more particularly, a method 
and apparatus for wireless communication utilizing impulse radio 
wherein an impulse radio communication system (1112) integrated with 




existing cellular /PCS wireless communication system (1106) and/or 
current land line communication systems (1114) . 

Detailed Description 

Mobile Communications System and Method 
Utilizing Impulse Radio 
Background of the Invention 
I 0 

Field of the Invention 

The present invention relates generally. . . 

. . .More particularly, the present invention provides a 5 method and 
apparatus for wireless communication utilizing impulse radio 
wherein an impulse radio communication system integrates with 
existing 

cellular /PCS wireless communication svstems and/or current land line 
communication svstems. 

Background of the Invention . . . 

. . .provided, according to the present invention, by a method and apparatus 
for wireless communication utilizing impulse radio , wherein an 
impulse radio communication system either stands alone or integrates 
with existing cellular /PCS wireless communication svstems and/or 
current land line communication svstems. 

Brief Description of the ... into an impulse radio base station. 

FIG. I I is a block diai4ram. of an impulse radio cellular 

telephone (IRCT) I 0 system embodying the present invention. 

FIG. 12 is a block diagram of an impulse radio cellular telephone 
embodying the present invention. 

FIG. I') is a block diagram of another embodiment of an impulse radio 
cellular telephone according to the present invention. 

FIG. 14 is a flow chart for the process used by the impulse radio 
cellular telephones in FIGS. 12 and 13 for placing and receiving 
cellular and impulse radio telephone calls. 

FIG. 15 is a flow chart for the process used by the impulse radio 
cellular telephones in FIGS. 12 and I*) for originating a telephone call 
as a cellular telephone call or a impulse radio telephone call 
according to user selectable preference. 

FIG. 16 is a flow chart for the process used by the impulse radio 
cellular telephones in FIGS. 12 and I') for receiving a telephone call 
as a cellular telephone call or a impulse radio telephone call 
according to user selectable preference. 

FIG. 17 is a flow chart for the process used by the impulse radio 
cellular telephones in FIGS. 12 and 13 for simultaneously processing 
both a cellular telephone call and a impulse radio telephone call 
and three-way linking both calls. 

FIG. 18 is a flow chart for the process used by the impulse radio 
cellular 

I 

telephones in FIGS.* 12 and 13 for automatically transferring between a 
cellular telephone call and a impulse radio telephone call. 



FIG. 19 is a block dia (yram of audio switch 150 in the impulse radio 

cellular telephone in FIG. 12 
Detailed Description of the Embodiments 
Overview of the Invention 
10.. .titled 

"Precision Timing Generator System and Method", both of which are 
incorporated herein by reference. 

Impulse Radio as Used in the Present Invention 
As discussed above, when utilized in utility monitoring of the present 
5 invention, the characteristics of impulse radio significantly 
improve the state of the art. In FIG. 10, there is illustrated a block 
diagram of an impulse radio cellular /PCS telephone system embodying 
the present invention wherein the impulse radio wireless 
communication means is interfaced with a land line 1004 or a Cellular 
/PCS base station 1040. Connected to wired line 1004 or Cell/PCS base 
station 1040 is a line connectinu circuit 10 1 0 which connects to an 
impulse radio interface circuit 10 12. I mpuise radio interface 
circuit interfaces the signals received. . . 

...circuit 1014. A hook detecting circuit 1024 

connected to controlling circuit 1014 detects when remote impulse 
radio is initiating a transmission or "going off hook". Also connected 
to controlling circuit 10 1... 

...incoming. Controlling circuit 10 1 4 is in communication with and 

controls signal flow to impulse ' radio base station 10 1 6 wherein are 
an impulse radio receiver 10 1 8 and an impulse radio transmitter 
1020. If non-remote dialing is required, a local key- pad and display are 
. . .a telephone company phone 

system (TELCO) I 1 08, connected by telephone landlines to a impulse 
radio base station I 1 04 having a landline telephone number located in 
a home, office or any designated area II 02 and to a I ocal area impulse 

radio base station I I 10 having 15a landline telephone number in 
another office, building, or other geographical location. Impulse 
radio base stations I 1 04 and I I I 0 communicate with the impulse 
radio cellular /PCS telephone (IRCT) II 12 through antennas II 18 and 
-«=%s*- II 20. Antenna I I.-.. 

...eel lular/PC S mobile communication systems well known to those skilled 
in the art. Impulse radio base stations 1104 and I I 10 are impulse 

radio transceivers described above and in the patents incorporated 
herein by reference. These impulse radio transceivers may be 
interfaced with TELCO II 08 which is the herein described embodiment, 
however, it is understood that one skilled in the art could, without 
undue experimentation, interface the impulse 
radio transceivers with anv communication network. Additional community 
impulse radio base stations I I I 0 may be located throughout a 
metropolitan area 

for providing shared telephone service to IRCTs 1112. With regards to 
metropolitan areas a unique feature of impulse radio is its ability 
to adapt to user requirements. For example, in an area such as New York, 
the user volume can be enormous. By adding additional correlators in the 
impulse radio transceivers, a large number of users can simultaneously 
transmit to the impulse radio base station. This would be impossible 
for prior wireless or cordless systems. The ability to add correlators to 
impulse radio receivers is described above and in the impulse 
-Cass*. radio patents incorporated herein by reference. 

Also connected through telephone landlines to the same or a. . . 



.a hand-held portable unit. IRCT II 12 includes an antenna II 18 for the 
impulse radio radio channels and an antenna I 1 20 for the cellular 
radio channels as illustrated by the 
embodiment of IRCT 1300 in FIG. 13. In previous... 

.telephones were used, channels are in the frequency band from 46-49 mHz 
and the cellular radio channels are in the frequency band from 824-894 
mHz. However, in impulse radio systems, channels are no longer in the 
frequency domain but rather are based on psuedorandorn codes (as 
described above and in the herein referenced impulse radio patents 
and documents). Thus, unlike previous "cordless" systems, the limits on 
channels available and therefore... 
. first 

embodiment of a IRCT 1200 according to the present invention. IRCT 1200 
includes a impulse radio transceiver 1234, ' Impulse radio antenna 
1236, cellular telephone transceiver 1232. antenna 1224, microcomputer 
1206, keypad 1204, display 1202. audio switch 1250. and handset 1230 
including speaker 1228 and microphone 1226. Impulse radio transceiver 
1234 is fully described above and in the impulse radio documents 
incorporated herein by reference. Cellular telephone transceiver 1232. 
microcomputer 12 06, keypad 12 04, and handset 123 0 may be any 
cornmercialiv available cellular transceiver, such as, for example, the 
transceiver shown drid described in Motorola instruction manual number 
68P81049E55. entitled "DYNATAC Cellular Mobile Telephone", published by 
and available from Motorola C & E Parts, 1313) East Algonquin Road... 

.multiplexing analog switches 1906-1912 which select between audio 
signals of audio circuitry 1916 in impulse radio transceiver 1234 and 
audio circultrv 1918 in cellular transceiver 1232 under control of 
select signals 

SELECTI, SELECT2 and LINK from microcomputer 1206. Select ... is programmed 
in accordance with FIGS. 14-18 for operating as a cellular telephone, an 
impulse radio telephone, or an impulse radio cellular telephone. 
That is, according to the present invention. IRCT 1200 may simultaneously 
operate as acellulartelephone and a impulse radio telephone. When 
operatinf as a cellular telephone, control 

signals 1210 TX ENABLE and 1208 RX ENABLE of microcomputer 1206 
enable cellular /PCS transmitter 1214 and cellular /PCS receiver 1216, 
respectively. In addition to control signals 121 I 0 and 1208 to 
cellular transceiver 1232 . microcomputer 1206 also monitors control 
signals 1218 RSSI, 1220 RX DATA and 122... 

.strength, for detecting receive data and for sending transmit data, 
respectively, used in operation of cellular transce ver I 23". When 
operating as a impulse radio telephone, control signa s 1248 and 1256 
of microcomputer 1 206 enable impulse radio receiver 1238 and I 0 
impulse radio transmitter 1 254. respectively. In addition to control 
signals 1248 

and 12 5 6 to impulse radio transceiver I 

23 )4. microcomputer 1206 also monitors 

control siprials 1246 SIGNAL QUALITY. 1244 RING... 

.for sendin(y the transmit security code and dialed diolts. respectively, 
used in operation of impulse radio transceiver 1234. 

Dialed dialts mav also be encoded by keypad 1204 as conventional 
multif requency tones. . . 

.to FIG. I ') . there is illustrated a block diagram of another 



. 10 

embodiment of a impulse radio cellular telephone (IRCT) 12 00 
according to the present invention. IRCT I '100 includes a impulse 
radio transceiver 1302 in a separate housing with anterina 1304 and 
connector I I 0. and a cellular telephone I 3 14 in a separate housinu 
and including impulse radio transmitter 1336 and impulse radio 
receiver I 306 as well as antenna I 308 and connector 1312. 

Impulse radio telephone transceiver 1302 may be a plug-in accessory 
which 

couples via connectors 13) 10 and 13) I 

■ to cellular telephone 13) 14. When impulse 

radio telephone transceiver 1 302 is pluguyed into microcomputer I ') 
16 of cellular telephone 13 14. it operates in accordance with FIGS. 14 

Cellular telephone I 1 ) 14 includes cellular transmitter 1 322, 
cellular receiver 1 324. microcomputer 13 ) 16. keypad 13) 18. 
display 1 320 . . . 

..I 3 )26. audio switch 1328 and 

handset 1334 Including speaker 1332 and microphone 1330. Impulse radio 

telephonetransce I ver 1 302 Is an I rnpu Ise rad Io transceiver as 
described above and in the impulse radio dOCLU-nents incorporated 
herein by reference. Celluiar/PCS telephone 1314 may be any commercially 
available cellular transceiver. 

I ■ Vllcrocornputer I ') 16 of cellulartelephone I 3) 14 is coupledto the 
impulse radio. . . 

..FIGS. 12 and 13. respectively, for placing and recei @r 11 (I eel lular 
and impulse radio telephone calls. Entering at block 1402e user 
activates the IRCT. The microcomputer 1206 and I 3 ) 16 monitors both the 

cellular and impulse radio systerris for availability thereof and 
for incoming and outgoing calls. If the celiular/PCS system and/or 
impulse radio system are available, a corresponding availability 
indicator is enabled in display 1202 and 
1320. Incellular. . / 

..If not. NO branch is taken back to block 1404 to continue 
monitoring both the cellular /PCS and impulse radio systems for 
telephone calls. 

Returnino to decision block 1404. if an incoming call has been... 

..a cellular call. NO branch is taken from block 1406 to block 1414 where 
an impulse radio call indicator is activated or entered in display 
1202 and I 320. and the incominfy call is connected as a impulse radio 
call (e.g. , inFIG. 

12. impulse radio transceiver 1 234 is enabled by microcomputer 1206... 

..from decision block 1412 to block 1414 where the initiated call is 
connected as a impulse radio call. 

Referring now to FIG. 5. there is illustrated a flow chart for the 
process ... 

..and 13, respectively, for 

originating a telephone call as a cellular telephone call or a impulse 
radio telephone call ...1508, where a check is made to determine if the 
user's preference is for impulse radio phone operation. If not. NO 



branch is taken to block 15 1 0 to determine if a call can be placed on 
the cellular /PCS system. If so. YES branch is taken to block 1516 where 
the call orloination is connected as a cellular /PCS call. If not, NO 
branch is taken to decision block 15 121 to determine if a call can be 
successfully placed on the impulse radio system. Referring back to 
decision block 1508, if preference is for impulse radio.. YES branch 
is also taken to decision block 1512 . 

If an impulse radio call can be successfully placed. YES branch is 
taken from decision block 1512 to block 1514 where the call is connected' 
as an impulse radio call. If not. NO branch is taken to decision 
block 1504 to determine if a call had been tried unsuccessfully on the 
cellular system. If so, YES branch is taken to block 1506 to wait for a 
call... 

..decision block 15 *1 0 to determine if the call can be placed on the 
cellular system. 

Referring now to FIG. 16. there is illustrated a flow chart for the 
process . . . 

..and I respectively, for receiving a telephone call as a cellular 
telephone call or a impulse radio telephone call according to user 
selectable preference. 

Entering at block 1600. the user activates the... 

. .branch is taken to decision block 1608 to determine if the call is on 
the impulse radio system. If so. the YES branch is taken to block 161 
0 where the incoming call is connected as a impulse radio call. If 
not, the NO branch is 1 5 taken to block 1624 where the incoming call is 
connected as a cellular /PCS call. 

Returning to decision block 1604, if the user's system preference does 
not ... 

. .branch is taken to decision block 1606 to determine if the preference is 
for the impulse radio system. If so, the YES branch is taken to 
decision block 1614 to determine if the IRCT is within ranize of the 
impulse radio base station by sending the transmit security code and 
waiting for the receive securlt,@7 code frorn the impulse radio base 
station) . If not, the NO branch is takeii to block, 1624 where the 
incomino call is connected as a cellular /PCS call. If the cellular 
impulse radio telephone is within range of the impulse radio base 
station. YES branch is taken from decision block 1614 to decision block 
1616 to determine if the cellular svstern will forward the unanswered 
incomin(.T call to the landline of the impulse radio base station 
when the cellular phone cannot be reached. This type of service is 
generally referred to as "call forwarding" (a process which redirects a 
call from the dialed cellular telephone number of IRCT I I 12 to the 
landline telephone number of impulse radio base station I 1 04) and 
can be determined by polling stored information in 
I 

the memorv associated with the IRCT microcomputer. "Call for-warding M of 
unanswered cellular telephone calls is a conventional service, also 
referred to as 

call transfer" or ".no- answer" . provided by control terminals 1116 of 
conventional cellular telephone systems. If not. NO branch is taken to 
block 1624 where the incomino call is connected as a cellular call. If 
the cellular system will forward the unanswered incoming call. YES 
branch is taken from decision block 1616 to block 1620 where the 



cellular page from the cellular base station is ignored and thereafter 
to decision block 1602 to wait for the incoming call to be received as a 
impulse radio call. I 0 Returnino to decision block 1606. if the 
preference is for a cellular call. 

NO branch is taken to decision block 1612 to determine if the IRCT is... 

. .NO branch is taken to block 1610 where the incoming call is connected as 
a impulse radio call. If the landline telephone system will forward 
the 

unanswered incornin(T call. YES branch is taken from decision block 
1618 to block 162-1 where the impulse radio page from the impulse 
radio base station is 2 5 ignored and thereafter back to decision block 
1602 to wait for the incoming call to be received as a cellular /PCS 
call. 

Referring now to FIG. 1 7. ...12 and 13, respectively, for 
simultaneously processing both a cellular/PCS telephone call and an 
impulse radio telephone call and. if desired, three-way linking both 
calls . 

Enterina at block 1702. the... 

. .one call is assumed to be in process on either the cellular/PCS system 
or impulse radio system. Proceeding from block 1704 to decision block 
1706. a check is made to determine... 

..12 and 13, respectively, for 

automaticaliv transf errincy between a cellular/PCS telephone call and an 
impulse radio telephone call. Entering at block 1802. the user 
activates the IRCT. Next at block 1804... 

..1806, a check is made to 

determine if the call M process is on the impulse radio system. If 
so. YES branch I 0 is taken to decision block 18 1 0 to determine if the 
IRCT is still within range of the impulse radio base stations (e.g., 
signal quality is good) . If so, YES branch is taken back to decision 
block 1806. If the cellular /PCS impulse radio telephone is out of 
range of the impulse radio base stations, NO branch is taken from 
decision block 181 0 to decision block 1814... 

..determine if the user has selected transfer of the in-ipulse radio call 
to the cellular /PCS system (e.g., by entering a predetermined code from 
the keypad). If so. YES branch is taken to block 1822 where an attempt is 
made to transfer the impulse radio call to the cellular system. 

Assuming the called party has "call waiting", the transfer is attempted 
by placing another. . . 

..long as possible. 

Returning to decision block 1806, if the call is not on the impulse 
radio svstem. NO branch is taken to decision block 1808 to determine if 
the IRCT is still within range of the cellular base stations (,e.g., 
signal quality is good) . If so. 

YES branch is taken back... 

..1812 to determine if the user has selected transfer of the cellular call 
to the impulse radio system (e.g., by entering a predetermined code 




from the keypad) . If not. NO branch is taken to block 1816 where the 
cellular /PCS call is maintained as long as possible. If the user has 
selected call transfer. . . 

...from decision block 1812 to block 1820 where an attempt is made to 
transfer the cellular /PCS call to the impulse radio system. 
Assuming the called party has "call waiting", the transfer is attempted 
by placing another call on the impulse radio system and waiting for 
the called party to answer. Thereafter, the path returns to decision 
cellular telephone calls and impulse radio telephone calls. Whenever 
the cellular impulse radio telephone is within ranoe of the 
impulse radio base station, telephone calls are preferably originated 
on the .impulse radio system, or if currently in process, are 
transferred to the impulse radio telephone system. While particular 
embodiments of the invention have been described, it will be understood 



Claim 

radio receiver receiving voice or data information f rorn said second 
impulse radio transmitter. 

4 The impulse radio mobile communication system of claim 1, 
wherein said voice or data communication network is a land line network. 

5 . The impulse radio mobile communication system of claim 1, 
wherein said voice or data communications network is a cellular 
wireless 

network . 

6 The impulse radio mobile communication system of claim 1, 
wherein said voice or data communication system is a PCS wireless 
network. 

7 The impulse radio mobile communication system of claim 1, 
wherein said first impulse radio receiver is contained in a plug in 
accessory to a cellular or PCS telephone. 

8 The impulse radio mobile communication system of claim 1, 
wherein said impulse radio transceiver is operably integrated into a 
handset capable of cellular , PCS or impulse radio communications. 

9 The impulse radio mobile communication system of claim 3, 

0 wherein said first impulse radio transmitter and said second 
impulse radio receiver are contained in a base station networked 
within a plurality of impulse radio base stations, said plurality of 
impulse radio base stations providing communication coverage for a 
given area. 

5 10. The impulse radio mobile communication system of claim 3, 
further comprising a signal strength detection means, said signal 
strength detection means detecting the strength of cellular /PCS 
wireless communication signals as well as impulse radio communication 
signals . 

11 The impulse radio mobile communication system of claim 3, 
further comprising a microprocessor for controlling communication 
functions, said microprocessor controlling audio circuitry associated 
with said second impulse radio transmitter and said first impulse 
radio receiver and audio circuitry associated with a Cellular /PCS 
transmitter and a CellularPCS receiver, wherein when said signal 
detection means detects a weak signal in an impulse radio 
transmission, the microprocessor directs said audio circuitrv of said 



cellular PCS transceiver to be activated bv wav of an audio switch. 
I The impulse radio mobile communication system of claim 3, 
further comprisino a microprocessor for controlling communication 
functions , 
t@ 

said microprocessor controlling audio circuitry associated with said 
second impulse radio transmitter and said first impulse radio 
receiver and audio circuitry associated with a Cellular /PCS transmitter 
and a CellularPCS receiver, wherein when said signal detection means 
detects a signal of sufficient strength to communicate via an impulse 
radio communication means, ongoing Cellular /PCS communications are 
automatically switched to impulse radio communications. 
I I A method of originating telephone calls in an impulse radio 

cellular telephone system that has a memory, a cellular transceiver 
and an impulse radio transceiver and that can orig inate . according 
to a pre-selected preference, a cellular telephone call and an impulse 

radio telephone call on at least one impulse radio coupled to a 
telephone line having a telephone number, 
said method comprising the steps of 
id pre 

storing sal -selected preference in said memory; 

determining availability of at least one cellular radio channel of 
said cellular telephone system; 

originating said first call of said cellular telephone call or said 

impulse radio telephone call corresponding to said stored 
pre-selected preference; 
and 

automaticallv originating a second call of said cellular telephone 
call or said impulse radio telephone call not corresponding to said 
stored preselected preference. 

14 A method of receiving, in. . . 

. from telephone 

input means, a second telephone call during a first telephone call in an 
impulse radio cellular telephone that can originate and receive 
cellular telephone calls and impulse radio telephone calls on at 
least one impulse radio coupled to a telephone line havincy a 
telephone number, said second telephone call being an impulse radio 
telephone call when said first telephone call is a cellular telephone 
call, and said second telephone call being a cellular telephone call 
when said first telephone call is an impulse radio telephone call, 
said method comprising the steps of 
detecting that said second telephone call has... 
.second predetermined input signal. 

I 0 15. A method of originating telephone calls in a cellular cordless 
telephone that has a memory, a cellular transceiver and an impulse 
radio 

transceiver and that can originate according to a pre-selected 
preference, a cellular telephone call on cellular radio channels of a 

cellular telephone system and impulse radio telephone calls on at 
least one impulse . radio coupled to a telephone 5 landline having a 
landline telephone number, said impulse radio cellular telephone 
including first and second system indicating means, said method 
comprising the steps of: 

storing said pre-selected preference in said memory; 

determining availability of at least one of said cellular radio 

channels of said cellular telephone system; 

id first system indicating means said at least one of 



activating sai I I 

said cellular radio channels of said cellular telephone system is 
available and said second svstern indicating means if impulse radio 
transmissions are possible: 

selecting a first call of said cellular telephone call or said impulse 

radio telephone call corresponding to said stored pre-selected 
preference; 

originating said first calk and 

autornaticallv originating a second call of said cellular telephone 
call or said cordless telephone call not corresponding to said stored 
pre-selected preference. . . 

.first call can not be successfully originated. 

. The method according to claim 15, wherein said impulse radio 
cellular telephone further includes first and second call indicating 
means, said method further including the step of activating said first 
call indicating means during a cellular telephone call and said second 
call indicating means during an impulse radio telephone call. 

17 A method of receiving incoming telephone calls in an impulse 

radio cellular telephone that has a memory, a cellular transceiver 
and an impulse radio transceiver and that can receive a call 
according to a pre-selected preference I 0 of cellular telephone calls 
to a cellular telephone number on cellular radio channels of a 
cellular telephone system or impulse radio telephone calls on an 
impulse radio coupled to a telephone landline having a landline 
telephone number, said impulse radio cellular telephone including 
first and second call 

indicating means, said method comprising the steps of: 
1 . . . 

.call matches said stored pre-selected preference; 

activating said first call indicating means if a cellular telephone 
call is accepted and the second call indicating means if an impulse 
radio 

telephone call is accepted, and 

ignor ng an incoming telephone call when said incoming 
telephone . . . 
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Abstract (Basic) : 

A wireless LAN (Local Area Network) embodying device using an IR ( 
Impulse Radio ) system is provided to perform a secure communication 
of cellular phones which belong in a group of a specific area, using 
the IR system. 
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Abstract (Basic) : 

The system includes an impulse radio base station (1104) and 
local area impulse radio base station (1110) which communicate with 
an impulse radio or cellular or PCS telephone (1112) . An impulse 

radio transmitter in the base station is interfaced with a land 
line, cellular or personal communication service (PCS) , wireless 
network impulse. 

... a) Method of originating telephone calls in impulse radio 

cellular telephone system. . . 




. . .b) Method of receiving incoming telephone calls in impulse radio 
cellular telephone system. . . 

...The figure shows the block diagram of impulse radio ' cellular 
telephone (IRCT) system. . . 
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. . .Abstract (Basic) : US E / ADVANTAGE - In time-domain impulse radio 

communication, for e.g. cellular /wireless telephones etc. providing 
multi-mile range with improved signal-to-noise ratios, using low... 



